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CLAIMS 



1 . An article comprising: 

bundl€lormed of a plurality of fibers, at least about 5% of the plurality of 
fiber^cornpfising fibers having a tensile breaking strength of at least about 10 g/Denier, 
Jer bundle being constructed such that upon exposure to a fabric dye, the fiber 
fridle is dyed to an essentially visually uniform color density. 



2. The article as in claim 1, wherein at least about 10% of the plurality of fibers 
10 comprise fibers having a tensile breaking strength of at least about 1 0 g/Denier. 



15 



The article as in claim 2, wherein at least about 20% of the plurality of fibers 

comprise fibers having a tensile breakirlg strength of at least about 10 g/Denier. 

\ 



The article as in claim 3, wherein at least 



}% of the plurality of fibers 
comprise fibers having a tensile breaking\§jtrength of at least a>6ut 10 g/Denier. 



20 



5. The article as in claim 4, wher 
comprise fibers having a tensile breal! 



;in at Ig&st about 65% of the plurality of fibers 
tength of at least about 1 0 g/Denier. 



6. The article as in claim 5, wherein at l&ast about 75% of the plurality of fibers 
comprise fibers having a tensile breaking strength of at least about 1 0 g/Denier. 

7. The article as in claim 6, wherein at leas\ about 85% of the plurality of fibers 
25 comprise fibers having a tensile breaking strength of at least about 1 0 g/Denier. 



30 



8. The article as in claim 1 , wherein the at least about 5% of the plurality of fibers 
comprising fibers having a tensile breaking strength of at least about 10 g/Denier are 
formed of a material selected from the group consisting of: para-aramids; liquid crystal 
polyesters; ultra-high molecular weight polyethylenes; and poly(p-phenylene-2,6- 
benzobisoxazole) (PBO). 
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comprise fibers having a tensile br< 



9. The article as in claim 1 , wl erein at least about 5% of the plurality of fibers 



cing strength of at least about 15 g/Denier. 



10. The article as in claim 9, wMrein at least about 5% of the plurality of fibers 
comprise fibers having a tensile breaking strength of at least about 20 g/Denier. 

1 1 . The article as in claim 1 0, wherein at least about 1 0% of the plurality of fibers 
comprise fibers having a tensile breaking strength of at least about lOg/Denier 

I 

12. The article as in claim 1 1 , wherein ^deast about 5% bf the plurality of fibers 
comprise fibers having a tensile breaking strength of at least about 30 g/Denier. 



1 3 . The article as in claim 1 , wliereii 



at le/s^one^6ber of the plurality has a tensile 



breaking strength of less than about 10 gKDenier. 



14. The article as in claim 13, whereii at least one fiber of the plurality has a tensile 
breaking strength of less than about 8 g/Denier. 

15. The article as in claim 14, whereinlat least one fiber of the plurality has a tensile 
breaking strength of less than about 5 g/Ddnier. 

16. The article as in claim 15, wherein it least one fiber of the plurality has a tensile 
breaking strength of less than about 3 g/Denier. 



1 7. The article as in claim 13, wherein the at least one fjbprjTfJbr plurality having n 
le breaking streng^hofJess4hfarar^ formed of a material selected 

from the grpup^onsisting of: polyamides; cellulosic materials; polyesters; acrylic 
polymers; and poly olefins. 



18. The article as in claim 1 , wherein the fabric dye is selected from the group 
consisting of: cationic dyes; anionic dyes; and polyester dyes. 



• 
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1 9. The article as in claim 1 , wherein the fiber bundle is formed of a plurality of spun 
staple fibers. 



20. The article as in claim 19, wherein the fiber bundle is formed by a Cotton System 
spinning process and the length of the staple fibers does not exceed about 2 inches. 

2 1 . The article as in claim 1 9, wherein the fiber bundle is formed by a Worsted 
System spinning process and the length of the staple fibers exceeds about 2 inches. 

22. The article as in claim 19, wherein the fiber bundle has a primary twist multiplier 
of at least about 2.7. 

23. The article as in claim 22, wherein the fiber bundle has a primary twist multiplier 
of at least about 3. 

24. The article as in claim 23, wherein the fiber bundle has a primary twist multiplier 
of at least about 3.5. 

25. The article as ij^claim 24, whereinthe fiber bundle has a primary twist multiplier 
of at least about 4. 

26. The article asSa^aim 25, wherein the fiber bundle has a primary twist multiplier 
of at least about 4.5. 

27. The article as in clal|n 26, wherein the fiber bundle has a primary twist multiplier 
of at least about 5. 



28. The article as in claim 19, wherein any given cross-section of the fiber bundle 
along its length includes therein between about 60 and about 100 fibers. 

29. The article as in claim 1 , wherein the fabric dye and essentially visually uniform 
color density of the dyed fiber bundle are lighter in color than the undyed color of at least 
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one fiber of the plurality of fibers comprising fibers having a tensile breaking strength of 
at least about 10 g/Denier. 
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plied yarn comprt 

i first fiber bundle comprisifrg^the fiber bundle as recited in^elaim 1 ; and 
it least a second fiber bundle pliecktogether with the &st fiber bundle. 



O 
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3 1 . I The plied yarn as in claim 30, wherein theseeond fiber bundle is substantially 
similaj in composition and construction to theyfirs\ fiber bundle. 

32. | The plied yarn as in claim 30/wherein the/plied yarn is characterized by a 
secondary ply twist of at least abtfut l A that ofX Drimary twist of the first fiber bundle and 
the second fiber bundle. 
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The plied yanr is in claim 32, whereirktiie plied yarn is characterized by a 
secondary ply twigi of at least about X A that of a primary twist of the first fiber bundle and 
the second fiber bundle. 

34. I The plied yarn as in claim 33, wherein the plj&d yarn is characterized by a 
secondary ply twist of at least about equal to that / 6f a primary twist of the first fiber 
bunl le*and-4he second fiber bnndler 

35. A woven fabric at least partly formed of the fiber bundle as recited in claim 1 . 



25 36. An article of apparel at least partly formed of the woven fabric as recited in claim 
35. 

37. The article of apparel as in claim 36, wherein the article of apparel is selected 
from the group consisting of: gloves; aprons; chaps; pants; boots; gators; shirts; jackets; 
30 coats; socks; shoes; undergarments; vests; waders; hats; and gauntlets. 




— A- mcthod comp r ising Ihe step -of : 
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dying a fiber bundle formed of a plurality_of_Qbers r aHeasrabout 5% ot the 

gh tenacity fibers having a tensile breaking strength of at 



Ders cor 



plurality 

le^sfabouU-Qg/Denier, with a fabric dye to form a dyed fiber bundle having an 
essentially visually uniform dye color density. 



39. 



10 



A methoj 



pre-wa: 
having a^erfsilf : 
increasi 
Resistance of th< 



compriMig the stepsj 

ngje^tockoiXfabric that includes at least one fiber of a first type 
leaking strength of at least about 10 g/Denier; and 
the punctuj»-r€sistance of the fabric in comparison to the puncture 
tfprior to the pre-washing step. 



40. The method as in claim 39, wherein the fiber of the first type has a tensile 
breaking strength of at least about 15 g/Denier. 

15 41. The method as in claim 40, wherein the fiber of the first type has a tensile 
breaking strength of at least psout 20 g/uemer. 
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42. The method as in olajm'41, wherein the fiber of the first type has a tensile 
breaking strength of at least abo^t 25 g/Denier. 

43 . The method as in claim 42, wherein the fiber of the first type has a tensile 
breaking strength of at least about B0 g/Denier. 



44. The m#ff od as in claim 39, whereinNthe fiber of thejifst-typels formed of a 
material selected from the group consisting oLpafa^aramids; liquid crystal polyesters; 
ultra-high molecAlar weight polyethyienes; aj/d poly(p-phenylene-2,6-benzobisoxazole) 
(PBO). 



45. The methoJ^sjn-ciaTm 39, wherein the fabric consists essentially of fibers 
30 having a tensil€ brbaking strength of at least about 10 g/Denier. 



46. /The metho< 
plurality of fill 



as in claim 39, wherein the fabric is a^oven fabric formed of a 
s and a plurality of warp yarns,. 



n 
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25 



• 



49- 




47. The method 
of at leasfabout 



"e woven tabric has a till yarn cover factor 
yarn odver factor of at least about 100%. 



5 48. The method as ifi claim 47, wherein the woven fabric has a fill yarn cover factor 
of at least about 80%. 

49. The method as in|claim 48, wherein the woven fabric has a fill yarn cover factor 
of at least about 85%. 



50. The method as in c 
of at least about 88%. 



aim 49, wherein the woven fabric has a fill yarn cover factor 



5 1 . The method as in claim 50, wherein the woven fabric has a warp yarn cover 



1 5 factor of at least about 1 1 0%. 



52. The method as in cla^m 
factor of at least about 120>o 




n the woven fabric has a warp yarn cover 



20 53 . The method as/in clajrn 52, wherein the woven fabric has a warp yarn cover 
factor of at least about 1 10%. 

54. The method as in claim 5;3, wherein the woven fabric has a warp yarn cover 



factor of at least about 140%. 

55. The method as in claim 54) wherein the woven fabric has a warp yarn cover 
factor of at least about 145%>. 



56. The method as in claim 55, wfcerein the woven fabric has a warp yarn cover 
30 factor of at least about 1 50%. y 

57. Tjie jnethod as in clairm 3Jp»rherein the pre-washing rtpp innrmps thf pnnrtnrp 
^sistanceof the fabric by at leasTabmit 5%. 



• 
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58. The method as in claim 57, wherein the pre- washing step increases the puncture 
resistance of the fabric by at least about 10%. 

59. The method as in claim 58, wherein the pre-washing step increases the puncture 
resistance of the fabric bx^fleast about\15%. 



60. The methoc 
resistance of the fa 



in CUajfXL 5y, wherein the pre-washing step increases the puncture 
it least about 20%. 



61 . The method as in claim 60, wherein the pre-washing step increases the puncture 
resistance of the fabric by atUeast about 25%. 




he pre-wasning step decreases me benOtrrg^ 



62. The method as in i 
stiffness 



63. The method as in claim 62, wherein the pre-washing step decreases the bending 
stiffness of the fabric by at least about 10%. 



64. The method as in claim 63, wheremthe pre-washing step decreases the bending 
stiffness of the fabric by at leastatiout 15%. 



65. The method as in claim-6^, wherein the pre-washing step decreases the bending 
stiffness of the fabric by at least about 20%. 



66. The method as in claim 65,\wherein the pre-washing step decreases the bending 
stiffness of the fabric by at least about 25%. 



• 
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68. 



about 1 




e method as in claim 67, whe^5in4he^subjecting step has a durationjjfbetween ' 
ind about 5 hours. 



69. T he method as in claim 67, whereirLihe subjecting stap is performed with a drum 



washing 



70. 



72. 
of: 



machine. 



he method as in claim 39, further comprising tWstep of: 
d^ing the fabric tc/an essentially visually unjibrm dye color density. 



71. T 
of: 



le method'as in claim 39, fyrtfter comprising after the pre- wash step, the step 



method as in claim 71, further comprising after the pre-wa^sh step, the step 
fasfcembling the fabric into an article of apparel. 



73. 

sol 



/ \ Tl e method as in claim 72, wherein the article of apparel is selected from the 
ip consisting of: gloves; aprons; chaps; pants; boots; gators^hirts; jackets; coats; 
s; shoesT^mdeigarments; vests; waders; hatSL^nd-gauntlets. 



